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ABSTRACT
Successful aging is a universal goal, but it is a challenge owing to declining physical, psychological, and social
conditions that occur with increasing age. The aim of this study was to analyze risk factors and changes in successful
aging among older individuals (≥ 60) in Indonesia. This longitudinal study (2000 to 2014) used data from the Indonesia
Life Survey (IFLS). Successful aging was defined with physical, mental and social health based on the available
questionnaire. The univariate analysis and chi-square- test was used in this study. Of the 801 individuals followed up,
588 (93.2%) were found to have unsuccessful aging and 43 (6.8%) older person showed a change from unsuccessful to
successful aging. The proportion of older persons mental and social unhealthy were higher than physical. Factors
significantly relating to unsuccessful aging included female sex (p < 0.001), living in rural areas (p < 0.05) or
movement from rural to urban areas (p < 0.05), unemployed (p < 0.001), movement from employed to unemployed (p
< 0.001), unmarried (p < 0.001) and underweight (p < 0.05). Older individuals who are not categorized as successful
aging at the age of ≥ 60 years can still change for better success in aging at ≥ 74 years of age. Maintaining mental and
social health of older individuals can be achieved through their empowerment by providing opportunities for social
activity and work productivity in the community.
Keywords: Older individual, Successful aging, Changes in aging, Physical, Mental, and Social Health.

INTRODUCTION
Advances in public health and health care, have
increased life expectancy, which consequently
rapidly increases the proportion of older person
population increases rapidly1. The proportion of
individuals around the globe over the age of 65
years is currently 10% and is expected to
increase by 22% by 20502. Indonesia has the fifth
largest elderly population in the world. Based on
the Indonesian population census in 2010, there
are 18.1 million individuals aged over 65 years,
representing 7.6% of the total population of
Indonesia. In 2014, the number of older
individuals in Indonesia increased to 18.781
million and is estimated to reach 36 million in
20253, suggesting that Indonesia has entered a
period called the aging population.
Increase in the population of older individuals
can raise the burden of dependence on families,
communities, and government. Amount of
dependency burden is assessed with the
dependency ratio of older individuals in
Indonesia. To reduce the dependency ratio,
older individuals need to be physically, mentally
and socially healthy, i.e., undergo successful
aging. The concept of successful aging was
introduced by Rowe and Khan. (1997) who
outlined it with three components: 1) avoidance
of disease and risk factors for disease; 2)
preserved physical and cognitive function; and 3)
physically active life. This concept has been used
by previous researchers4-7. Other studies have

also employed other term such as terms such as
physically healthy, emotionally healthy, life
engagement and life satisfaction8, physical,
mental and social health9, self-esteem, selfefficacy interpersonal relationships, and selfachievement10.
Successful aging is a universal goal, but it is a
challenge
owing
to
declining
physical,
psychological, and social conditions that occur
with increasing age. To age successfully,
physical, mental, and social health must be
maintained. Unfortunately, the prevalence of
unsuccessful aging is more often found with
increasing age8,9,11. Although many studies4-9, are
available regarding successful aging, changes in
successful aging are difficult to obtain. This
study aimed to analyze risk factors and changes
in successful aging in older Indonesian individuals
for 14 years. Successful aging can be grouped
into three (3) criteria: physical, mental, and
social health10.
METHODS
Study Design
This study was a longitudinal study using data
from Indonesian Family Life Survey (IFLS) from
the 2000 (round 3) until 2014 (round 5). The IFLS
survey is a panel household survey conducted in
Indonesia in five rounds: 1993, 1997/1998, 2000,
2007, and 2014. We used data from 2000 until
2014 to see changes over 14 years in which the
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minimum age of respondents in 2014 was 74
years (at risk).
Population and Sample
In this study, the target populations were aged ≥
60 years and surveyed in 2000. Totaling 3.067
individuals. Inclusion criteria for this study
included the following: age ≥ 60 years in 2000
who could be followed until 2014 and complete
data set (n = 801). Individuals who died (n =
1571), physically move addresses and were not
tracked (n = 551) and proxy (n = 142) were
excluded.
Variable Measurement
Successful aging
The successful aging definition is measured by
three criteria: physical, mental, and social
health. The physical health is measured by
medical drugs being consumed (hypertension,
anemia and diabetes). Respondents who reported
did not consume drugs met the physical health
criteria, while respondents who reported no
problem with mental health (could not sleep,
anxiety, difficulty concentrating, need an effort
to carry out normal tasks and feel bother) in the
past week met the mental health criteria. The
last one, respondents who involved in community
participation in the last 12 months met the social
health criteria of successful aging. Overall, older
individuals were categorized as a “success” if
they met and “not successful” if they did not
meet the three criteria.
Independent Variables
Socio-demographic variables comprised sex
(female/male), length of education (< 12/≥ 12
years),
employment
status
(employed/unemployed),
marital
status
(married/unmarried), and area of residence
(rural/urban). Behavioral variables comprised
smoking habits (smoking/not smoking), habitual
intake (carbohydrates: saldom (< 4 days per
week)/often (≥ 4 days per week), protein:
saldom (< 4 days per week)/often (≥ 4 days per
week), fat: saldom (< 4 days per week)/often (≥
4 days per week), and nutritional status
measured with body mass index (BMI); normal
(18.5–25.0 kg/m2), underweight (< 18.5 kg/m2),
overweight (> 25.0 kg/m2).
Statistical Analysis
Chi-square test was used to analyze the
relationship
between
successful
aging
(dependent) and all independent variables.
Variables with more than two categories were
treated as dummy variables. Fisher’s exact test
was used if the variables did not qualify on chisquare test, because there were some cells with
expected value <5. Statistical analyses were
performed with SPSS 16.0.

RESULTS
This study has 801 participants, which represent
the Indonesian population. The average age of
the respondents in the base-line data (2000) was
65.8 ± 5.4 years (min-max: 60–101 years). Table
1 shows characteristic of representative
population. Most of older individuals in our study
were females (57.7%), with an educational
experience of < 12 years (94.4%), living in rural
areas (52.7%), and employment status that
changed from employed to unemployed (39%).
One important aspect in this study was that more
than 90% of older persons had education < 12
years. The respondents living without their
spouse (unmarried) accounted for 40.3% of the
total respondents. The proportion of those who
continued smoking or not smoking was almost
the same (40.3% and 40.6%). Regarding nutrition,
most respondents often consumed carbohydrates
(98.3%) and saldom consumed protein (52.5%)
and fat (74.6%), but 40% of the respondents had
a normal BMI. The number of respondents who
changed from normal nutritional status to
underweight (14.9%) were higher than to
overweight (5%), it concluded that old person
tends to lose their body weight.
In 2000 at base line data, the proportion of
elderly who were successful aging was higher
than 2014 (12% vs 5%). On the contrary, older
people who were unsuccessful aging in 2000 was
less compared 2014 (88.8% vs 95%). Of the 801
individuals followed up, 588 (93.2%) were found
to have unsuccessful aging and 131 (77.06%)
older person showed a change from successful to
unsuccessful aging (Table 2). Over the-14 years
observation, the proportion of older person who
are still successful aging (22.94%). Even though
the proportion is not much, some of them did not
succeed and became successful after 14 years
later as much as 6.8% (Pv < 0.001). It indicated
that older person (60 years) still has the
possibility of becoming successful aging at the
age of 74.
Distribution of successful aging proportions based
on the 2000 and 2014 criteria for physical,
mental, and social health is shown in figures 1
and 2. Figure 1 describes the percentage of older
individuals’ physical, mental and social health in
2014 to be less than that in 2000. While in Figure
2, the proportion of older individuals’ physical,
mental and social unhealthy in 2014 were higher
number than it in 2000. Figure 2 also shows that
the proportion of older individuals who are not
mentally and socially healthy was greater than
those who were not physically healthy.
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Figure 1. Proportion of Older Person who are Physically, Mentally and Socially Healthy
In 2000 and 2014

Figure 2. Proportion of Older Person who are Physically, Mentally and Socially Unhealthy
in 2000 and 2014
Table 3 shows that female sex, living in a rural
area or who moved from rural to urban areas,
who were unemployed or changed from being
employed to unemployed, and were unmarried
significantly associated with unsuccessful aging
(p < 0.001). Older individuals who were
unemployed generally showed unsuccessful aging
(96.6%) compared with those who were
employed (79.2%) and were 7.5-times more likely
to have unsuccessful aging. The result also found
a significant relationship between being

underweight and unsuccessful aging (p = 0.047).
An older individual who remained underweight
had twice the risk of having unsuccessful aging
compared with someone with a normal
nutritional status. Based on eating behavior,
there was no significant relationship between
successful
aging
and
consumption
of
carbohydrates, proteins, or fats. However, 81%
of the older individuals who saldom consumed
fat were found to have unsuccessful aging.
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Table 1: Characteristics of respondents by socio-demographic, behavior and nutritional status in 20002014
Category Variable
Sex (n = 801)
Female
Male
Length of education (n = 801)
< 12 years
≥ 12 years
Changes in residence area (n = 801)
Still in rural
Still in urban
Rural
urban
Urban
rural
Changes in Employment status (n = 801)
Still unemployed
Still employed
Employed
unemployed
Unemployed
employed
Changes in Marital status (n = 801)
Still married
Still unmarried
Married
unmarried
Unmarried
married
Changes in Smoking habit (n = 801)
Still smoking
Still no smoking
Smoke
not smoking
Not smoking
smoking
Changes in Habitual intake
Carbohydrate intake (n = 409)
Often
saldom
Still saldom
Still often
Protein intake (n = 354)
Still saldom
Still often
Fat intake (n = 389)
Still saldom
Still often
Often
saldom
Saldom
often
Changes in Nutritional status/BMI (n = 787)
Overweight
underweight
Normal
underweight
Underweight
underweight
Overweight
normal
Normal
normal
Underweight
normal
Overweight
overweight
Normal
overweight
Underweight
overweight

n

%

462
339

57.7
42.3

756
45

94.4
5.6

422
243
130
6

52.7
30.3
16.2
0.8

206
260
312
23

25.7
32.5
39.0
2.9

255
323
221
2

31.8
40.3
27.6
0.3

323
325
92
61

40.3
40.6
11.5
7.6

7
2
402

1.7
5.0
98.3

186
168

52.5
47.5

288
22
22
57

74.0
5.7
5.7
14.6

13
117
185
27
315
60
29
39
2

1.7
14.9
23.5
3.4
40.0
7.6
3.7
5.0
0.2

Table 2: Distribution of proportions of successful aging in 2000-2014 (n=801)
2014
RR (95% CI)
Variable
Unsuccessful aging Successful aging
Unsuccessful aging
588 (93.2%)
43 (6.8%)
1,20
2000
(1,11 – 1,32)
Successful aging

131 (77.1%)

Note: RR, Relative Risk, * significant statistic p < 0.05

39 (22.9%)

P value
< 0.001*

Malaysian Journal of Public Health Medicine 2019, Vol. 19 (1): 126-133

Table 3: Result of association between respondents characteristics and succesfull aging of older
individuals aged ≥ 60 years in 2000-2014
Variable

Unsuccessful
aging
n (%)

Successful
aging
n (%)

RR (95% CI)

P value

288 (85.0)
431 (93.3)

51 (15.0)
31 (6.7)

1
1,09 (1,04-1,15)

0.000*

37 (82.2)
682 (90.2)

8 (17.8)
74 (9.8)

1
1.09 (0.9 – 1,26)

0.122

228 (93.8)
373 (88.4)
113 (86.9)
5 (83.3)

15 (6.2)
49 (11.6)
17 (13.1)
1 (16.7)

1
0.94 (0.89 - 0.99)
0.93 (0.86 - 0.99)
0.89 (0.62 -1,27)

0.031*
0.038*
0.331

206 (79.2)
199 (96.6)
292 (93.6)
22 (95.7)

54 (20.8)
7 (3.4)
20 (6.4)
1 (4.3)

1
1,22 (1,14 – 1,30)
1,18 (1,10-1,26)
1,20 (1,08 – 1,34)

0.000*
0.000*
0.058

275 (84.6)
245 (96.1)
199 (90.0)
2 (100%)

50 (15.4)
10 (3.9)
22 (10.0)
0 (0)

1
1,13 (1,08 – 1,19)
1.06 (0.99 – 1,14)
1.18 (1.23 - 1.24)

0.000*
0.082
1.000

296 (91.1)
280 (86.7)
86 (93.5)
57 (93.4)

29 (8.9)
43 (13.3)
4 (6.6)
4 (6.6)

1
0.95 (0.90 - 1.00)
1.03 (0.96 – 1,09)
1.03 (0.95 – 1,10)

0.098
0.603
0.721

81 (20.1)
0 (0)
1 (14.33)

1
1.25 (1.19 - 1.32)
1.07 (0.79-1,5)

1.000
1.000

5 (22.7)
55 (19.1)
6 (27.3)
13 (22.8)

1
1.05 (0.83 – 1,32)
0.94 (0.67– 1,32)
1,00 (0,77-1,30)

0.89
1.000
1.000

35 (11.1)
0 (0)
11 (9.4)
10 (5.4)
3 (11.1)
10 (16.7)
3 (8.8)
8 (19.0)
1 (50.0)

1
1.13 (1.08 - 1.17)
1.02 (0.95 – 1,09)
1,06 (1.01 – 1,12)
1.00 (0.87 – 1,15)
0.94 (0.83 - 1.05)
1.03 (0.92 -1,15)
0.91 (0.78 - 1.06)
0.56 (0.14-2.25)

0.375
0.74
0.047*
1.00
0.32
1.00
0.22
0.22

Sex
Male (ref)
Female
Length of education
≥ 12 years (ref)
< 12 years
Residence area
Still in urban (ref)
Still in rural
Rural
urban
Urban
rural
Working status
Still employed (ref)
Still umployed
Employed
unemployed
Unemployed
employed
Marital Status
Still married (ref)
Still unmarried
married
unmarried
unmaried
married
Smoking habit
Still not smoking (ref)
Still smoking
Smoking
not smoking
Not smoking
smoking

Carbohydrate intake
Still often (ref)
319 (79.8)
Still saldom
2 (100)
Often
saldom
6 (85.7)
Fat intake
Still often (ref)
17 (77.3)
Still saldom
233 (80.9)
Often
saldom
16 (72.2)
Saldom
Often
44 (77.2)
Nutrional status/BMI
Normal
normal (ref)
280 (88.9)
Overweight
underweight
13 (100)
Normal
underweight
106 (90.6)
Underweght
underweight
175 (94.6)
Overweight
normal
24 (89.9)
Underweight
normal
50 (83.3)
Overweight
overweight
31 (91.2)
Normal
overweight
34 (81.0)
Underweight
overweight
1 (50.0)
Note: RR, Relative Risk, * significant statistic p < 0.05
DISCUSSION
The results of this study indicate a change in the
proportion of successful aging among the 801
older individuals followed up for 14 years.
Prevalence of successful aging was 12% in 2000
and 5% in 2014 (data not shown). The same result
showed that prevalence of successful aging ( ≥ 51
years) decline from 11.9 % to 10.9 % (19982004)3. The causative mechanism of improving
successful aging is elusive, but the current study

provides data supporting that successful aging
relies on physical, mental, and social health of
older individuals. Approximately 22.94% of the
older individuals did not experience a decrease
in successful aging, which differs from the
proportion of those who remained unsuccessful
(93.18%). These data indicate that the ability to
reach the level of successful aging reduces with
increasing age. The older an individual is, the
greater is the tendency to develop chronic
diseases such as heart disease, hypertension,
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stroke, diabetes, and osteoporosis. Most older
individuals have 1–4 comorbidities12, and the
decline in one’s health status results in reduced
overall bodily function. Therefore, physical
health appears to be the main determinant of
successful aging8. After 14 years of follow-up,
there were 6.8% older person who have
successful aging (2014) from unsuccessful aging
(2000). For this reason, it is possible that
maintaining health status in older person by
doing regular medical check-up, health behaviors
such as doing exercise, physical activity, healthy
diet and not smoking can improve their
successful aging. Supported by other study, the
sedentary behavior was significantly associated
with lower odds of successful aging13.
Health changes with the aging process can be
monitored through changes in physical,
psychological, and social variables14. We
determined a decrease in the proportion of older
individuals aged ≥ 74 years who were mentally
and socially healthy, more than a decrease in
those who were physically health. The decline in
mental health in an older individual can be
caused by stressful conditions and problems
experienced due to life dissatisfaction. Studies
conducted in Canada in individuals aged > 65
years showed that good life satisfaction was
associated with successful aging4. The results of
this study indicate that older individuals in
Indonesia had a greater incidence of mental and
social health problems than of physical health, as
evidenced by a significant relationship between
mental and social health (p < 0.001) (data not
shown). A previous study showed that social
participation has the potential to reduce
loneliness in older people15, and significantly
related to mental health16. In addition, reduced
social participation in older individuals can be
attributed to their deteriorating functional
health17.
We found that 87% of the older individuals who
moved from rural to urban areas were in the
unsuccessful aging group, with a significant
associated of movement to unsuccessful aging (p
< 0.05). This finding differs from those of other
studies6 that show the proportion of successful
aging to be higher in those living in urban areas
than in those living in rural areas. Supported by
other study, worse depression, worse physical
health and lower life satisfaction are more
experienced by people who live in the rural
areas18. One of the efforts to improve mental
health is by improving housing for older
individuals living in rural areas19. Supported by
another study showed that elderly who lives on
islands have a higher success index compared to
their counterparts in Mani region and it can
occur due to differences in lifestyle20. The
regional differences with unequal values and
cultural systems tend to have differences in
understanding successful aging21.

After 14 years of follow-up, 39% of the older
individuals whose employment status changed
from being employed to unemployed, as well as
those who were unemployed, were more likely
be have less successful aging than those who
continued to be employed. This differs from the
finding of a study in older Mexicans that those
who retired were not at a risk for unsuccessful
aging22. Through gainful employment, older
individuals continue to earn enough income to
meet their daily needs, which include
perpetually increasing medical expenses and
health care12. This is consistent with the other
reports in the literature that show a relationship
between high income and successful aging 5-7.
Adequate finance allows elderly people to take
medication and visits to regular health services,
because they play an important role in better
health.
Regarding marital status variables, an older
individual without a spouse had a greater risk of
having an unsuccessful aging compared with
those with a spouse. Presence of a spouse
provides support for social participation 16 and
higher self-esteem. Spouses are the most
important figure in providing support as a
decreased life satisfaction is noted following the
loss of a spouse, especially among males 10.
Existence of a spouse influences longevity and
healthy aging as they have improved
companionship and partner support 23.
We focus on eating behavior and nutritional
status, most of the older individuals who had
unsuccessful aging were saldom consuming
carbohydrates and fats but were often consuming
protein. Poor consumption of carbohydrates and
fats results in weight loss. The results of this
study show a significant relationship (p = 0.031)
between fat consumption and BMI (data not
shown). Absence of significant differences
between the habit of consuming carbohydrates
and BMI is likely caused by the trend that most
Indonesians consume carbohydrates as their main
food source. Further, in older individuals, diet
quality correlates with cardiometabolic risk
factors, all-cause mortality, low physical
function, and degradations in brain and mental
function. However, A systematic review found
that there were several inconsistencies in
crossectonal studies that resulted in inverse
relationships (depression led to poor eating
habits)24. Differences in results can occur due to
differences in research methods.
The mean BMI also decreases with age in both
sexes (p < 0.01) and tends to decrease with age
(Table not shown). Although the results of this
study showed that the most respondents had
normal nutritional status, the proportion of
underweight individuals (23.5%) was higher than
that of overweight individuals (7.6%). Those who
were underweight or overweight had less
successful aging than those having a normal
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nutritional status. A different result from a crosssectional showed a positive relationship between
successful aging in older individuals aged 65–75
years who were underweight (BMI < 18 kg / m2)
and was negatively correlated with being
overweight (BMI > 25 kg/m2)9. Another study
found that an older individual aged 51.9 years
with a BMI of > 30 kg/m2 had a lower chance of
success at the age of > 60 years compared with
individuals with BMIs of 18.5 and 25.0 kg/m 2 25.
However, generally there is a significant
relationship between nutritional status and
successful aging.
Several other findings indicate that malnutrition
plays an important role in health24, increased risk
of infectious and non-communicable diseases and
mortality14. Furthermore, malnutrition can affect
on mental health in aging, thereby reducing
quality of life26, but these results are not
supported by other study27. Differences in results
may occur due to differences in measurement of
outcome indicators.
The limitation of using secondary data are
incomplete information and not specific to our
research needs. A limitation of this study is that
the physical health assessment, as an indicator
of successful aging, did not involve age-related
chronic diseases, because of data of chronic
diseases were incomplete from 2000 until 2014.
Further, the independent variable was only valid
in describing the nutritional status of older
individuals, because the relationship between
successful aging and nutritional status is rarely
found. Further studies are needed to better
understand mental and social changes in older
individuals.

meter Indonesia for the assistance in data set
compilation for this study.
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